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(54) LAMINATED CERAMIC ELECTRONIC PART AND MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To easily obtain highly reliable small- 
sized laminated electronic parts by constituting an internal 
electrode layer through continuously arranging internal electrode 
sections and dielectric sections which are flush with each other and 
connecting one ends of the internal electrode sections to external 
electrode sections at the end sections of the internal electrode 
sections without bending the ends. 

SOLUTION: After green internal electrode sections 22 have been 
arranged on a green dielectric layers 21, green dielectric sections 
23 are arranged on the layer 21 so as to fill up the spaces among 
the electrode sections 22. Then the green internal electrode layer 
composed of the electrode sections 22 and dielectric sections 23 is 
nearly flattened. Thereafter, a laminated ceramic chip capacitor is 
manufactured by cutting the laminated body thus formed into pieces Jf 
along cutting lines 24 and backing the cut pieces, and then printing 
external electrodes on the end sections of the cut pieces. The 
green internal electrode sections 22 and green dielectric sections 
23 are respectively formed by printing a thermosensitive 
transferable conductive material and a thermosensitive transferable 
dielectric material by a thermal transfer method. Therefore, an 
almost flat green internal electrode layer can be formed easily. 
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CLAIMS 



[Claim(s)] 

[Claim 1] They are the laminating ceramic electronic parts characterized by having connected with 
the external electrode of an edge, without consisting of external electrodes for a ceramic dielectric 
layer, an internal electrode layer, and external connection at least, and this ceramic dielectric layer 
and an internal electrode layer being the laminating ceramic electronic parts which come to carry out 
a laminating by turns, and, as for said internal electrode layer, arranging the internal electrode 
section and the dielectric section on the same flat surface continuously, and the end of the internal' 
electrode section curving. 

[Claim 2] The thickness of the ceramic dielectric which the internal electrode thickness in said 
internal electrode layer is 1 .2 micrometers or less, and is inserted into said internal electrode is 
laminating ceramic electronic parts according to claim 1 characterized by being 2 micrometers or 
less. 

[Claim 3] Laminating ceramic electronic parts according to claim 1 to 2 characterized by carrying 
out the at least 50-layer laminating of said ceramic dielectric layer and internal electrode layer by 
turns. 

[Claim 4] On the Green dielectric layer formed on the base material, the Green internal electrode 
section is formed by using and carrying out hot printing printing of the thermal-ink-transfer-printing 
nature conductor ingredient for hot printing print processes. And it is on said Green dielectric layer, 
and is the part in which said Green internal electrode section is not formed, forming the Green 
dielectric section on the same flat surface as said Green internal electrode section by using and 
carrying out hot printing printing of the thermal -ink-transfer-printing nature dielectric materials for 
hot printing print processes — abbreviation — the manufacture approach of the laminating ceramic 
electronic parts characterized by constituting the flat Green internal electrode layer. 
[Claim 5] The manufacture approach of the laminating ceramic electronic parts according to claim 4 
characterized by forming the Green dielectric layer formed on the base material in hot printing print 
processes using thermal -ink-transfer-printing nature dielectric materials. 

[Claim 6] The stratum disjunctum to which said thermal-ink-transfer-printing nature conductor 
ingredient uses a wax as a principal component on a base material, thermoplastics, a wax, and a 
conductor — a particle or thermoplastics, and a conductor — with the conductor layer which 
constitutes a particle as a principal component The stratum disjunctum to which it comes to carry out 
the laminating of the glue line which uses thermoplastics and a wax, or thermoplastics as a principal 
component to order, and said thermal-ink-transfer-printing nature dielectric materials use a wax as a 
principal component on a base material, The dielectric layer which constitutes thermoplastics, a wax 
and a dielectric particle or thermoplastics, and a dielectric particle as a principal component, The 
manufacture approach of the laminating ceramic electronic parts according to claim 4 to 5 
characterized by coming to carry out the laminating of the glue line which uses thermoplastics and a 
wax, or thermoplastics as a principal component to order. 

[Claim 7] The manufacture approach of the laminating ceramic electronic parts according to claim 4 
to 6 characterized by having carried out pressure treatment of the front face of the Green internal 
electrode layer which consists of the Green internal electrode section formed in the front face of the 
Green dielectric layer formed on the base material, and the Green dielectric section, and carrying out 
flattening by the hot printing method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating ceramic chip capacitor and its 
manufacture approach especially about the structure and the manufacture approach of laminating 
electronic parts which are widely used for an electric product etc. 
[0002] 

[Description of the Prior Art] The laminating ceramic chip capacitor is usually manufactured in the 
following procedures. 

[0003] First, the coating which distributed the dielectric particle in the solvent with the binder is 
created, this coating is applied on base materials, such as polyethylene terephthalate, and the Green 
dielectric layer is formed. Next, the conductor pattern for internal electrodes (the Green internal 
electrode section) is formed on this Green dielectric layer. As for this Green internal electrode 
section, it is common to form conductive paste by screen-stencil etc. Next, exfoliating said base 
material from the Green dielectric layer in which said Green internal electrode section was formed, 
and performing location ****** of the Green internal electrode section, the laminating of two or 
more Green dielectric layers is carried out, and the Green layered product is formed. 
[0004] After pressurizing and compressing the Green layered product constituted here, cutting in 
predetermined size and creating the Green chip (Green layered product cut separately), this Green 
chip is calcinated in a predetermined ambient atmosphere and temperature, and a sintered compact is 
obtained. Next, the paste for external electrodes is applied to the edge of this sintered compact, it can 
be burned on it, and a laminating ceramic chip capacitor is created. 

[0005] Drawing 4 (a) is the conceptual diagram showing the internal configuration of the Green 
layered product in the production process of said laminating ceramic chip capacitor. As shown in 
drawing 4 (a), said laminating ceramic chip capacitor is constituted by carrying out the laminating of 
the dielectric layer 62 in which the conductor pattern 61 for internal electrodes was formed, and 
calcinating it. 

[0006] Here, as shown in drawing 5 , a laminating ceramic chip capacitor carries out the laminating 
of the internal electrode 61 connected to the external electrode 63 which faces by turns, and is 
constituted, then, when carrying out the laminating of the interior polar zone 61 of Green on the 
Green dielectric layer before baking, in drawing 4 (c) which is the sectional view seen 1 st from 
[ which is shown in drawing 4 (a) ] cutting (x-x') In the condition that the Green internal electrode 
section 61 aligned through the Green dielectric layer 62 At drawing 4 (b) which is the sectional view 
seen 2nd from cutting (y-y f )> a laminating is carried out so that the interior polar zone 61 of Green 
may become misplacement by turns, and the Green chip can be obtained by cutting along with a 
cutting plane line 64. 

[0007] However, with the structure which forms and carries out the laminating of the interior polar 
zone 61 of Green on the Green dielectric layer 62, space 65 is formed between the interior polar zone 
of Green adjoined in the Green internal electrode layer as shown in drawing 4 (b) and (c). Namely, 
the 1st part 66 by which the laminating of the Green internal electrode layer and the Green dielectric 
layer is mutually carried out by sticking, The 2nd part 67 by which space is made to intervene 
between the up-and-down Green dielectric layers, and a laminating is carried out will live together 
inside the Green layered product. Since the space 65 near the external electrode is compressed and 
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calcinated as shown in drawing 5 when such a Green layered product is calcinated and a laminating 
ceramic chip capacitor is constituted, An internal electrode will not be arranged on the same flat 
surface, it will curve at the end, and a difference will arise in thickness in an edge and its center 
section. 

[0008] On the other hand, since it increases so that the number of laminatings of extent of 
compression of the space part 65 shown in drawing 4 (b) and (c) increases, the level difference of 
said 1 st part 66 and 2nd part 67 becomes large, and climax of the 1 st part 66 by which the laminating 
of the Green internal electrode layer and the Green dielectric layer is mutually carried out by sticking 
increases. In addition, it compared with the 2nd part 67, since it was pressurized and compressed by 
the stronger pressure, the difference arose in the consistency of the 1 st part 66 and the 2nd part 67, 
and said 1 st part 66 had become causes, such as deformation of the chip capacitor which is a final 
product, a crack, and delamination. 

[0009] Furthermore, in the achievement sake, when thickness of said Green dielectric layer was 
made thin, said Green dielectric layer became is easy to be disconnected in the level difference 
section, and, for this reason, faults, such as an internal inter-electrode short circuit, had produced a 
miniaturization and high capacity-ization of the capacitor which is an inclination in recent years. 
[0010] Then, various proposals are made from before to the fault which originates in climax of the 
Green internal electrode section as mentioned above, and is generated. 
[001 1] In JP,52-135050,A or JP,52-133553,A, the Green dielectric tooth-space sheet which 
established the opening in the part corresponding to the Green internal electrode section is made to 
intervene in the interior of the Green layered product, and the structure of losing a level difference is 
proposed. 

[0012] However, if a dielectric Green tooth-space sheet must be made into the same thickness as the 
interior polar zone of Green and the thickness of the interior polar zone of Green is set to 10 
micrometers or less, it will become difficult to pierce and insert the Green dielectric tooth-space 
sheet in the pattern configuration of an internal electrode in a high precision. Furthermore, it is 
necessary to insert such a dielectric tooth-space sheet for each class, and fertilization is also difficult 
in the laminating process which amounts to hundreds of layers. 

[0013] The approach of carrying out a laminating, and losing and carrying out flattening of the space 
inside the Green layered product so that similarly a hollow may be established in the internal 
electrode corresponding point of the Green dielectric layer shown in JP,53-42353,A and the Green 
internal electrode section may be laid under the part, the approach of piercing the both sides of the 
Green internal electrode section and the Green dielectric sheet in a predetermined configuration like 
JP,61-102719,A, carrying out a laminating by turns, losing the space inside a layered product, and 
carrying out flattening, etc. are proposed. However, it is difficult for any proposal to deal with the 
very thin Green dielectric sheet, and to deal with mass production. 

[0014] Moreover, although the approach of continuing at spreading of the Green internal electrode 
section, and applying the Green dielectric layer to a space part, and carrying out flattening of the 
spreading side and carrying out a laminating is proposed as shown in JP, 52- 13 5051, A It is easy to 
generate the corrosion by a blot and solvent of a pattern between the Green internal electrode section 
which fluctuates or adjoins, and the Green dielectric layer. If thickness of the Green dielectric layer 
especially pinched by the up-and-down Green internal electrode section is made thin, the boundary 
of the Green internal electrode section and the Green dielectric layer will become indefinite by a blot 
of a pattern or corrosion of a solvent, and there is a possibility of causing the problem of the short 
circuit between internal electrodes. 

[0015] Thus, flattening of the interior of a layered product is carried out, and although the technique 
of losing space has been proposed, since the handling of the Green dielectric sheet of a thin layer is 
difficult, it has not resulted in practical use. 

[0016] On the other hand, as shown in JP,2636306,B or JP,2636307,B, by forming the Green 
internal electrode section on a base material first, forming the Green dielectric layer by spreading on 
it, and embedding the Green internal electrode section at the Green dielectric layer, flattening of the 
internal electrode side is carried out, and the approach of constituting a thin layer with a thickness of 
1 8 micrometers is proposed. 

[0017] However, if thickness of the Green dielectric is made still thinner also in this approach, it will 
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become difficult to cancel climax of the Green internal electrode section. 

[0018] Thus, if each approach proposed conventionally is effective only when the thickness of the 
Green dielectric layer is comparatively thick, and thickness of the Green dielectric layer is made 
thin, it will produce the problem on mass-production nature or process tolerance, and flattening of a 
laminating side of it will also become impossible. 

[0019] As mentioned above, although explained taking the case of the laminating ceramic chip 
capacitor, when other laminating ceramic electronic parts make thickness of each class thin, there is 
same problem. 
[0020] 

[Problem(s) to be Solved by the Invention] Current, laminating ceramic electronic parts, especially a 
laminating ceramic chip capacitor are influenced of the miniaturization to the device by which these 
electronic parts are used, and lightweight-izing, and its demand of a miniaturization etc. is strong like 
a device. Therefore, although laminating ceramic electronic parts need to make thin thickness of 
each class by which a laminating is carried out, possibility that many problems, such as a short 
circuit between internal electrodes, will occur from the problem on structure is high. Then, it aims at 
offer of the laminating ceramic electronic parts [ this invention is small, is reliable and ] which can 
be manufactured easily, and offering the manufacture approach of these laminating ceramic 
electronic parts. 
[0021] 

[Means for Solving the Problem] This invention is made in order to solve the above-mentioned 
technical problem, and it is characterized by the following all items. It consists of external electrodes 
for a ceramic dielectric layer, an internal electrode layer, and external connection at least. (1) — 
[ namely, ] They are the laminating ceramic electronic parts with which it comes to carry out the 
laminating of this ceramic dielectric layer and the internal electrode layer by turns. They are the 
laminating ceramic electronic parts characterized by having connected with the external electrode of 
an edge, without, as for said internal electrode layer, arranging the internal electrode section and the 
dielectric section on the same flat surface continuously, and the end of the internal electrode section 
curving. 

[0022] (2) said — an internal electrode — a layer — it can set — an internal electrode — thickness — 1.2 
— micrometer — less than — it is — said — an internal electrode — inserting — having — a ceramic 
dielectric — thickness -- two — micrometer — less than — it is -- things — the description — ** — 
carrying out — (— one — ) -- a publication — a laminating — a ceramic — electronic parts ~ it is . 
[0023] (3) They are laminating ceramic electronic parts (1) characterized by carrying out the at least 
50-layer laminating of said ceramic dielectric layer and internal electrode layer by turns thru/or given 
in (2). 

[0024] (4) Form the Green internal electrode section on the Green dielectric layer formed on the base 
material by using and carrying out hot printing printing of the thermal-ink-transfer-printing nature 
conductor ingredient for hot printing print processes. And it is on said Green dielectric layer, and is 
the part in which said Green internal electrode section is not formed, forming the Green dielectric 
section on the same flat surface as said Green internal electrode section by using and carrying out hot 
printing printing of the thermal-ink-transfer-printing nature dielectric materials for hot printing print 
processes — abbreviation — it is the manufacture approach of the laminating ceramic electronic parts 
characterized by constituting the flat Green internal electrode layer. 

[0025] (5) It is the manufacture approach of the laminating ceramic electronic parts given in (4) 
characterized by forming the Green dielectric layer formed on the base material in hot printing print 
processes using thermal -ink-transfer-printing nature dielectric materials. 

[0026] (6) The stratum disjunctum to which said thermal-ink-transfer-printing nature conductor 
ingredient uses a wax as a principal component on a base material, thermoplastics, a wax, and a 
conductor — a particle or thermoplastics, and a conductor — with the conductor layer which 
constitutes a particle as a principal component The stratum disjunctum to which it comes to carry out 
the laminating of the glue line which uses thermoplastics and a wax, or thermoplastics as a principal 
component to order, and said thermal-ink-transfer-printing nature dielectric materials use a wax as a 
principal component on a base material, The dielectric layer which constitutes thermoplastics, a wax 
and a dielectric particle or thermoplastics, and a dielectric particle as a principal component, It is the 
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manufacture approach of laminating ceramic electronic parts (4) characterized by coming to carry 
out the laminating of the glue line which uses thermoplastics and a wax, or thermoplastics as a 
principal component to order thru/or given in (5). 

[0027] (7) It is the manufacture approach of laminating ceramic electronic parts (4) characterized by 
having carried out pressure treatment of the front face of the Green internal electrode layer which 
consists of the Green internal electrode section formed in the front face of the Green dielectric layer 
formed on the base material, and the Green dielectric section, and carrying out flattening by the hot 
printing method thru/or given in (6). 
[0028] 

[Embodiment of the Invention] In the Green internal electrode section in the Green layered product 
which is a precursor of laminating ceramic electronic parts Since it is necessary to lose the space 
section formed between adjacent internal electrodes, and to make the Green internal electrode layer 
into abbreviation flatness, and to constitute the thickness of the ceramic dielectric layer after baking 
thinly, The conductor material of thermal-ink-transfer-printing nature and the dielectric materials of 
thermal-ink-transfer-printing nature are used at the time of a laminating, the Green internal electrode 
section and the Green dielectric section are constituted by hot printing print processes, and the Green 
internal electrode layer is formed. Furthermore, it is also possible the Green dielectric layer itself and 
to constitute by hot printing print processes. 

[0029] Since the advantage of hot printing print processes is generally the dry type process which 
forms a pattern with the hot printing sheet created beforehand, it is in there not being not needing a 
desiccation process and the need of creating a version new for modification of a pattern like screen 
printing, there being no blot like screen printing on the occasion of the lamination of that it can 
respond to the pattern of arbitration promptly, and a pattern, and a high precision pattern being made 
easily etc. Therefore, if the Green internal electrode layer is formed using hot printing print 
processes, since the blot from the interior polar zone of Green and the Green dielectric section does 
not occur, but the handling of a thin layer can be easy and can also constitute those boundaries 
easily, it is possible [ it is easy to arrange the interior polar zone of Green and the Green dielectric 
section continuously, and ] to constitute easily laminating electronic parts with it. [ it is reliable and 
small ] 

[0030] In hot printing print processes, after sticking the dielectric materials or conductor material of 
thermal-ink-transfer-printing nature to the printing side of the medium printed, for example, the 
Green dielectric layer, it heats with heating objects, such as a thermal head, from the tooth back of 
this thermal-ink-transfer-printing nature ingredient, and prints in a predetermined configuration. 
[003 1] Here, said thermal-ink-transfer-printing nature ingredient 6 shown in drawing 1 formed the 
stratum disjunctum 2 which makes a wax a subject on the base material 1, formed the conductor 
layer or the dielectric layer 3 on it, has formed the glue line 4 on it further, and has formed the back 
coat layer 5 in said base material bottom. 

[0032] When performing hot printing printing, it heats by the predetermined pattern towards the 
Green dielectric layer which is print media-ed about the glue line 4 of said thermal-ink-transfer- 
printing nature ingredient from the thermal head which is the heating object which has the 
configuration of arbitration from the back coat layer 5 side. By this, although printing of the 
configuration of arbitration is possible Since the stratum disjunctum 2 which makes a wax a subject 
is formed between the conductor layer or the dielectric layer 3, and the base material 1, It is possible 
to extract a conductor layer or a dielectric layer 3 in the configuration of a heating pattern easily 
from a base material 1 according to an exfoliation operation of a wax. The conductor layer or 
dielectric layer 3 extracted by the configuration of said arbitration according to the adhesion 
effectiveness of a glue line 4 can be stabilized and fixed on the Green dielectric layer which is print 
media-ed. 

[0033] Moreover, since it is possible to make a thermal head generate heat according to the pattern 
information concerning the configuration of arbitration for example, with a computer screen etc. as 
for hot printing print processes, they can print the pattern of arbitration with high precision using 
said thermosensitive ingredient. Furthermore, if hot printing print processes are used and the interior 
polar zone of Green and the Green dielectric section are printed on the Green dielectric layer which 
is print media-ed, the Green internal electrode layer will become possible [ abbreviation flattening 
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being carried out and constituting the Green layered product with a high precision ]. 
[0034] 

[Example] A laminating ceramic chip capacitor typical as laminating ceramic electronic parts is 
explained to a detail using a drawing. 

[0035] Drawing 2 is the conceptual diagram of the layered product which has the Green internal 
electrode layer concerning this invention. 

[0036] If the interior polar zone 22 of Green is arranged on the Green dielectric layer 21 as shown in 
drawing 2 (a), and the Green dielectric section 23 is arranged so that between [ this ] interior polar- 
zone of Green 22 may be buried, abbreviation flattening of the Green internal electrode layer which 
is a layer which includes the interior polar zone 22 of Green and the Green dielectric section 23 can 
be carried out. Thus, if the laminating of the formed green sheet is carried out, it is possible to obtain 
the laminating Green layered product orderly with high precision, behind a laminating, the Green 
internal electrode section 22 rises, the Green dielectric layer 21 is broken through, and dependability 
is not got worse. 

[0037] The cross section which cut said layered product for the cross section which cut said layered 
product by y-y 1 to drawing 2 (b) by x-x' to drawing 2 (c) is shown. ****** or ** which the Green 
internal electrode section 22 and the Green dielectric section 23 are arranged, and makes the Green 
internal electrode layer abbreviation flatness and by which the laminating of each class is tidily 
carried out on the Green dielectric layer 21 . 

[0038] Thus, after cutting and calcinating the layered product by which the laminating was carried 
out along with a cutting plane line 24, an external electrode can be burned on an edge and a 
laminating ceramic chip capacitor is created. Thus, the sectional view of the created laminating chip 
capacitor is shown in drawing 3 . The internal electrode section 22 connected with the external 
electrode 25 is on the same flat surface, and it turns out that it is constituted almost evenly, without 
curving. 

[0039] Here, said Green internal electrode section 22 carries out printing formation of said Green 
dielectric section 23 in hot printing print processes using thermal-ink-transfer-printing nature 
dielectric materials, using thermal-ink-transfer-printing nature conductor material, even if it is 
possible to print in the configuration of arbitration with high precision, respectively and it forms the 
Green dielectric section in said interior polar zone of Green and continuation, without a blot etc. 
occurs — abbreviation — the flat Green internal electrode layer can be formed easily. 
[0040] Furthermore, since hot printing print processes can form a thin object easily, it is possible to 
form the very thin Green dielectric layer in hot printing print processes, it is small, and the 
laminating ceramic chip capacitor of high capacity can be obtained easily. 

[0041] The ingredient of thermal -ink-transfer-printing nature formed the stratum disjunctum 2 which 
made the wax the subject on the base material 1 , as shown in drawing 1 , it prepared hot printing 
nature conductor-layer 3 a or hot printing nature dielectric layer 3b on it, has formed the glue line 4 
on it further, and has formed the back coat layer 5 in said base material 1 bottom. 
[0042] It explains to a detail to each class below. 

[0043] (Base material) As for a base material, it is still more desirable that it is a resin ingredient 
preferably that it is a flexible material. What is necessary is just to choose polyethylene 
terephthalate, polyethylenenaphthalate, a polyamide, polyimide, etc. suitably according to thermal 
resistance, solvent resistance, etc. which are demanded, although especially a resin ingredient is not 
limited. Moreover, although what is necessary is just to choose suitably according to the flexibility 
which especially the thickness of a base material is not limited, either and needed, it is desirable that 
they are usually 1 thru/or 10 micrometers. 

[0044] (Stratum disjunctum) Stratum disjunctum has the effectiveness whose printing in said printed 
layer is enabled completely, without making the conductor layer or dielectric layer of this pattern 
remain in the base material side of a thermal-ink-transfer-printing nature ingredient, when a wax is 
contained as a principal component and a thermal-ink-transfer-printing nature conductor layer or a 
dielectric layer is printed by the printed layer by the predetermined pattern with heating by the 
thermal head. When there is no stratum disjunctum and a conductor layer or a dielectric layer 
touches a base material side directly, at the time of hot printing printing, a part of heated conductor 
layer or dielectric layer may remain on a base material, and a defect may arise in the Green internal 
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electrode section or the Green dielectric section. 

[0045] It is necessary to fuse stratum disjunctum easily at the time of hot printing printing, and it 
needs to have the property in which a conductor layer or a dielectric layer can exfoliate easily from a 
base material by melting of a parenthesis. 

[0046] For this reason, it is desirable to use petroleum system waxes, such as animals-and-plants 
nature waxes, such as yellow bees wax, lanolin, carnauba wax, a candelilla wax, a montan wax, a 
ceresin wax, and a rice bran wax, paraffin wax, and a micro crystallin wax, as a wax. Moreover, two 
or more sorts of these waxes may be used together. As for the melting point of these waxes, it is 
desirable that they are 40 thru/or 120 degrees C, and 60 thru/or its 90 degrees C are still more 
desirable. 

[0047] In addition, generally, a petroleum system wax is expressed with general formula CnH2n+2, 
an animals-and-plants nature wax is solid ester which consists of a higher fatty acid, high-class 
monovalence, or dihydric alcohol, and molecular weight is [ carbon numbers are an outline 20 
thru/or 60, and ] the hydrocarbon of 300 thru/or 1000 about. Although an animals-and-plants system 
wax differs from a petroleum system wax structurally, it is named the wax generically from the 
similarity of a property. Any may be used in this invention. 

[0048] Moreover, although it is desirable to consist of only waxes as for stratum disjunctum, other 
matter may also be included in extent which does not spoil detachability. For example, in order to 
raise the adhesive property over a base material and to raise the endurance of thermal-ink-transfer- 
printing nature conductor material or thermal-ink-transfer-printing nature dielectric materials, 
thermoplastics etc. may be made to mix if needed. However, as for the content of the wax in stratum 
disjunctum, it is desirable that it is at least 90 % of the weight 

[0049] Although the thickness of stratum disjunctum can be chosen with the heating capacity of a 
thermal head, the thermal resistance of a base material, etc., it is desirable that they are 0. 1 thru/or 
1 .5 micrometers. 

[0050] When stratum disjunctum is too thick, in case it is the handling before hot printing printing, it 
becomes easy to carry out exfoliation lack of a conductor layer or the dielectric layer from a base 
material. Moreover, since heat conduction to the conductor layer and dielectric layer from a thermal 
head becomes inadequate at the time of hot printing, the imprint of a pattern becomes imperfect or 
the resolution of a pattern falls. Furthermore, since the organic component under printing increases, 
degreasing at the time of baking becomes inadequate, and they are a lifting and a cone about a fall 
and delamination of a property. On the other hand, if stratum disjunctum is too thin, the function as 
stratum disjunctum will be spoiled and the imprint of a pattern will become imperfect. 
[0051] (Conductor layer) a conductor layer — a conductor ~ a particle and thermoplastics may be 
contained and said wax may be contained further if needed. Although especially thermoplastics is 
not the object to limit, what is a solid-state in ordinary temperature and is softened with heating is 
desirable. 

[0052] For example, it is independent, or two or more sorts can use an ethylene- vinylacetate 
copolymer, an ethylene-alkyl acrylate copolymer, an ethylene-alkylmetaacrylate copolymer, an 
ethylene-glycidyl methacrylate-methyl-acrylate copolymer, polyolefine system resin, polyvinyl 
alcohol, vinyl acetate system resin, a styrene-alkylmetaacrylate copolymer, a styrene-alkyl acrylate 
copolymer, and styrene resin ****, mixing. As for the softening temperature of these thermoplastics, 
it is desirable that they are 45 thru/or 90 degrees C. It imprints to the excessive part near [ which will 
be meant if the hot printing nature of a pattern is not enough if softening temperature is too high, and 
softening temperature is too low ] the heating pattern, and is easy to become a noise pattern. 
[0053] It is in the description of thermoplastics having the viscosity higher than the viscosity more 
than the melting point of said wax in the temperature more than softening temperature, and a blot of 
an imprint pattern can be controlled by using this thermoplastics for a conductor layer. 
[0054] On the other hand, since the adhesive property to a base material is also bad, if a solid-state- 
like wax lacks in flexibility easily, and the waxes in a conductor layer increase in number, a crack 
will occur in this conductor layer and the fault that a conductor layer dedrop comes to be easy from a 
base material will produce it. Therefore, although the ratio of the wax to the thermoplastics in a 
conductor layer and the sum total of a wax has 50 or less still more desirable preferably [ 65 or less 
% of the weight ] % of the weight, since the wax is more expensive than said thermoplastics, if 
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sensible-heat sensibility has the too low ratio of a wax, a problem may come out of it to hot printing 
nature. Therefore, allocation of a wax and thermoplastics needs to adjust according to hot printing 
conditions. 

[0055] a conductor — although especially a particle is not limited, it is desirable that they are the 
metal containing at least one sort in ingredients, such as Au, Ag, Pd, Cu, nickel, Co, Fe, Sn, 
aluminum, In, W, Mo, Ta, Pb, Bi, Zn, and Cd, an alloy, or its oxide, moreover, a conductor — as for 
the particle size of a particle, it is desirable that they are usually 0.1 thru/or 10 micrometers. 
[0056] moreover, the conductor to the thermoplastics in a conductor layer, and the sum total of a 
wax — as for the rate of a volume ratio of a particle, it is desirable that it is 0.5 thru/or 2.6. a 
conductor — if there are too few particles — the conductor in the electrode pattern after hot printing 
printing (the Green internal electrode section) — since a particle decreases, possibility that an 
electrode pattern will break off at a baking process and an electrical property will get worse is high, 
on the other hand — a conductor — if there are too many particles, since the amount of thermoplastics 
and a wax decreases relatively, the piece nature of a hot printing pattern gets worse, and poor 
printing may be caused 

[0057] As for the thickness of a conductor layer, it is desirable that they are 0.3 thru/or 3.0 
micrometers, the conductor in the electrode pattern imprinted when the thickness of a conductor 
layer was too thin — since particle weight decreases, a pattern tends to break off at a baking process. 
On the other hand, if the thickness of a conductor layer is too thick, the heat from a thermal head 
propagation-comes to be hard, imprint nature will get worse and the grace of the imprinted electrode 
pattern will fall. 

[0058] (Dielectric layer) a dielectric layer — said conductor layer ~ almost ~ equivalent — a 
conductor — it changes into a particle and a dielectric particle is made to contain There is especially 
no limit in the dielectric particle contained in this dielectric layer. The charge of temperature- 
compensation material used for a laminating ceramic chip capacitor and the ingredient of a high 
dielectric constant system are usable, and there is especially no limit also about the presentation. A 
barium titanate system and a lead content perovskite system are desirable. 
[0059] The thickness of a dielectric layer has 0.3 thru/or desirable 3.0 micrometers. 
[0060] However, since hot printing printing of the Green internal electrode section and the Green 
dielectric section laps with the Green dielectric layer printed previously when carrying out sequential 
printing and carrying out the laminating of the Green dielectric layer and the Green internal electrode 
section, and the Green dielectric section using a hot printing nature ingredient, there is a possibility 
that this Green dielectric layer may be influenced of the heat generated from a thermal head, and 
may remelt partially. Therefore, since there is a case where it becomes impossible to form the Green 
internal electrode layer, the dielectric layer of the hot printing dielectric materials used in order to 
form this Green dielectric layer by hot printing print processes does not make a wax contain, it is 
[ way ] desirable and polyurethane system resin, cellulose system resin, petit RARU system resin, 
acrylic-acid system resin, polyethylene system resin, or these copolymers can be used for it in 
addition to said thermoplasticity. 

[0061] (Glue line) The glue line is prepared in order to aim at an adhesive improvement of the Green 
internal electrode arranged on the pattern piece and laminating side at the time of hot printing and 
the Green dielectric section, or the Green dielectric layer. A glue line is made to contain said 
thermoplastics or thermoplastics, and a wax. 

[0062] the conductor in the Green internal electrode section by which a glue line is imprinted in hot 
printing print processes — in order to raise the content of a particle or the dielectric particle in the 
Green dielectric layer — a conductor — a particle or a dielectric particle may be contained. However, 
the particle size of a particle can be chosen according to the thickness of a glue line, and it is not 
necessary to make it equal to ****** in a dielectric layer or a conductor layer. 
[0063] the inside of a glue line — a conductor — when making a particle or a dielectric particle 
contain, as for the thermoplastics in a glue line, and the rate of a volume ratio of the particle to the 
sum total of a wax, it is desirable that it is less than 0.45. As for glue line thickness, it is desirable 
that they are 0.1 thru/or 1.5 micrometers. If a glue line is too thick, since the consistency of the 
particle in the Green internal electrode layer after hot printing or the Green dielectric layer will fall 
and the organic substance component which should be degreased will increase substantially, there is 
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a possibility of leading to a fall and delamination of a property. On the other hand, if a glue line is 
too thin, immobilization of the hot printing pattern which is the effectiveness demanded as a glue 
line cannot fully be performed. 

[0064] (Back coat layer) In order that a thermal head may slide on the rear face of a thermal-ink- 
transfer-printing nature ingredient at the time of hot printing printing, in order to reduce the sliding 
friction of a thermal head, a back coat layer is prepared if needed. As for the thickness of a back coat 
layer, it is desirable to be referred to as 0.1 thru/or 1.0 micrometers. If it is impossible to expect 
effectiveness if a back coat layer is too thin and it is too thick, heat conduction from a thermal head 
will become inadequate, and the hot printing of a pattern will tend to become imperfect. Although it 
is not restricted especially if the component of a back coat layer can give lubricity, it is desirable to 
use at least one sort of silicone oil, fluorine system oil or the silicone resin containing these, a 
fluororesin, an epoxy resin, melamine resin, phenol resin, polyimide, a nitrocellulose, butyral resin, 
and acetal resin. 

[0065] (The manufacture approach of a paint film) In order to manufacture said thermal-ink-transfer- 
printing nature ingredient, as for said stratum disjunctum, it is desirable to form by the applying 
method on a base material. The wax emulsion of the drainage system which specifically contains 
alcohol may be adjusted and applied, into organic solvents, such as toluene, a methyl ethyl ketone, 
an acetone, and alcohol, a wax may be distributed directly, and a coating may be adjusted and 
applied. It is desirable to use the solvent coating method by a bar coating machine, the doctor blade, 
gravure, flexo one, a nozzle, etc. for spreading. 

[0066] Moreover, said conductor layer or dielectric layer can be obtained by forming and applying a 
coating by the same approach as formation of said stratum disjunctum. Water, alcohol, an acetone, a 
methyl ethyl ketone, toluene, etc. are used that the solvent which constitutes the coating used for 
spreading should just be a solvent which thermoplastics can dissolve, the conductor which is a 
nonvolatile matter in this coating here — as for a particle, thermoplastics, etc., it is desirable that it is 
60 or less % of the weight. If the concentration of a nonvolatile matter is too high, the viscosity of a 
coating will become high too much and it will become difficult for uniform spreading formation to 
become difficult and to obtain a thermal-ink-transfer-printing nature ingredient. 
[0067] (Hot printing printing) Hot printing of the Green internal electrode section and the Green 
dielectric section is carried out by each predetermined pattern on the dielectric layer used as a base 
using said thermal-ink-transfer-printing nature conductor material and thermal-ink-transfer-printing 
nature dielectric materials, and a green sheet is created. Printing may perform whichever first. 
However, it is necessary to make equivalent thickness of each thermal-ink-transfer-printing nature 
conductor material and thermal-ink-transfer-printing nature dielectric materials so that the Green 
internal electrode section and the Green dielectric section may serve as the same thickness, and as 
for the difference of each thickness, it is desirable that it is 0.5 micrometers or less. If a thickness 
difference becomes large, a level difference will arise, the surface smoothness of an internal 
electrode layer will be spoiled, and it will become difficult to carry out the laminating of said green 
sheet continuously. 

[0068] Furthermore, it is required for whenever [ by the thermal head / stoving temperature ] to be 
more than the melting point of the wax used, and to be more than the softening temperature of 
thermoplastics. 

[0069] In addition, it is not limited and especially a heating medium can use the laser head using a 
laser beam besides the various thermal heads of the Rhine mold or a serial mold etc. 
[0070] Next, an example is met and it explains to a detail further. 

[0071] (Example 1) First, in order to create thermal-ink-transfer-printing nature conductor material, 
it consisted of butyral resin containing silicon, the polyethylene terephthalate film which has a back 
coat layer with a thickness of 0.5 micrometers was used as the base material, and the wax layer was 
formed by 0.5-micrometer thickness as stratum disjunctum on this polyethylene terephthalate film. 
[0072] Next, the coating of the following presentation is adjusted, nickel particle (mean diameter: 
0.2 micrometers) : 36 weight sections Ethylene- vinyl acetate copolymer (64 degrees C of softening 
temperatures) : Four weight sections Toluene : The conductor layer with a thickness of 1.5 
micrometers was formed on the 60 weight sections aforementioned stratum disjunctum. 
[0073] Furthermore, the coating of the following presentation is adjusted: Barium titanate particle 
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(0.1 micrometers of mean diameters) : The 6.7 weight sections Ethylene-vinyl acetate copolymer (64 
degrees C of softening temperatures) : The 3.3 weight sections Toluene : The glue line with a 
thickness of 0.6 micrometers was formed on the 90 weight sections aforementioned conductor layer, 
and thermal-ink-transfer-printing nature conductor material was prepared. 
[0074] Moreover, in order to create thermal-ink-transfer-printing nature dielectric materials, it 
consisted of butyral resin containing silicon as well as said hot printing nature conductor material, 
the polyethylene terephthalate film which has a back coat layer with a thickness of 0.5 micrometers 
was used as the base material, and the wax layer was formed by 0.5-micrometer thickness as stratum 
disjunctum on this polyethylene terephthalate film. 

[0075] Next, the coating of the following presentation is adjusted. Barium titanate particle (0.1 
micrometers of mean diameters) : The 33.5 weight sections Ethylene-vinyl acetate copolymer (64 
degrees C of softening temperatures) : The 1 .4 weight sections Wax (73 degrees C of softening 
temperatures) : The 1.4 weight sections Toluene : The dielectric layer with a thickness of 1.5 
micrometers was formed on the 63.7 weight sections aforementioned stratum disjunctum. 
[0076] Furthermore, the coating of the following presentation is adjusted. Barium titanate particle 
(0.1 micrometers of mean diameters) : The 33.5 weight sections Ethylene-vinyl acetate copolymer 
(64 degrees C of softening temperatures) : Nine weight sections Toluene : The glue line with a 
thickness of 0.6 micrometers was formed on the 73 weight sections aforementioned dielectric layer, 
and thermal-ink-transfer-printing nature dielectric materials were prepared. 
[0077] Next, the Green dielectric layer with a thickness of 3 micrometers containing the barium 
titanate particle of 0. 1 micrometers of mean diameters and butyral resin was formed on the base 
material which consists of polyethylene terephthalate which gave detachability, and the Green 
dielectric sheet was created. This Green dielectric sheet was installed in the hot printing printing 
machine, said thermal-ink-transfer-printing nature conductor material and thermal-ink-transfer- 
printing nature dielectric materials were used for the dielectric layer front face, and hot printing 
printing of the predetermined Green internal electrode section and the predetermined Green 
dielectric section was carried out. It was admitted that the formed Green internal electrode layer was 
flat. Two or more green sheets which have such a flat Green internal electrode layer were created. 
[0078] Here, it consisted of a barium titanate particle of 0.35 micrometers of mean diameters, and 
butyral resin, on the Green dielectric layer with a thickness of 300 micrometers, it piled up, and the 
Green internal electrode layer of said green sheet was pressurized and stuck by pressure so that a 
dielectric layer with a thickness [ this ] of 300 micrometers might be contacted, and the base material 
was exfoliated. This activity was continuously done for the laminating of the green sheet, and the 
Green layered product 1 00 Green internal electrode layers are [ layered product ] was obtained. 
Furthermore, it carried, and the Green dielectric layer with a thickness of 300 micrometers was 
pressurized and stuck by pressure, was disconnected [ it became the upper part of this Green layered 
product from the barium titanate particle of 0.35 micrometers of mean diameters, and butyral resin, 
and ], and the Green layered product chip was created. 

[0079] After degreasing the Green layered product chip, it calcinated at 1 260 degrees C in the 
furnace of a reducing atmosphere, the capacitor chip was created, the edge electrode was attached 
further, and the laminating mold ceramic chip capacitor was constituted. 

[0080] The dimension of this capacitor was 1 .36mm in die length of 3.2mm, width of face of 1.6mm, 
and height, and when this was cut and the cross section was observed, as for the thickness of the 
dielectric between 2 and an internal electrode, it turned out that 1.2 micrometers is stabilized by the 
thickness of the internal electrode section in 2.0 micrometers, each class is stabilized by effective 
area 2.4mm, and it is constituted. Moreover, it turned out that 2 micro F is obtained as a capacity and 
a capacitor is satisfactory as capacitance characteristics. 

[0081] Moreover, the Green dielectric layer with a thickness [ containing the barium titanate particle 
of 0.1 micrometers of mean diameters and butyral resin ] of 3 micrometers was formed on the base 
material which consists of polyethylene terephthalate which gave detachability as an example of a 
comparison, and the Green dielectric sheet was created, this Green dielectric sheet — a hot printing 
printing machine — installing — the dielectric layer front face — said thermal-ink-transfer-printing 
nature — a conductor — hot printing printing of the Green internal electrode section was carried out 
using material. Two or more green sheets which have only such the Green internal electrode section 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/15/2005 



JP,1 1-238646,A [DETAILED DESCRIPTION] 



Page 10 of 13 



were created. 

[0082] Next, it consisted of a barium titanate particle of 0.35 micrometers of mean diameters, and 
butyral resin, on the Green dielectric layer with a thickness of 300 micrometers, it piled up, and the 
internal electrode section of said green sheet was pressurized and stuck by pressure so that the Green 
dielectric layer with a thickness [ this ] of 300 micrometers might be contacted, and the base material 
was exfoliated. Although it was going to do this activity for the laminating of the green sheet 
continuously, since sticking by pressure in the space section was weak, exfoliation of the green sheet 
from a base material became difficult in the laminating of several layers, and it became difficult to 
continue a laminating. 

[0083] (Example 2) In order to create thermal-ink-transfer-printing nature conductor material, it 
consisted of butyral resin containing silicon, the polyethylene terephthalate film which has a back 
coat layer with a thickness of 0.5 micrometers was used as the base material, and the wax layer was 
formed by 0.5 -micrometer thickness as stratum disjunctum on this polyethylene terephthalate film. 
[0084] : Next, the following coating was adjusted and the. conductor layer with a thickness of 1 .5 
micrometers was formed on the 60 weight sections aforementioned stratum disjunctum. nickel 
particle (mean diameter: 0.2 micrometers) : The 34.3 weight sections Ethyl ene-glycidyl methacrylate 
- methyl-acrylate copolymerization resin (52 degrees C of softening temperatures) : The 3.4 weight 
sections Wax (73 degrees C of softening temperatures) : The 2.3 weight sections Toluene 
[0085] Furthermore, the following coating is adjusted 1.5 weight section toluene : The glue line with 
a thickness of 0.8 micrometers was formed on the 85 weight section aforementioned conductor layer, 
and thermal-ink-transfer-printing nature conductor material was prepared. Barium titanate particle 
(0. 1 micrometers of mean diameters) : Ten weight sections Ethyl ene-glycidyl methacrylate - methyl- 
acrylate copolymerization resin (52 degrees C of softening temperatures) : The 3.5 weight sections 
Wax (73 degrees C of softening temperatures) : 

[0086] Moreover, in order to create thermal-ink-transfer-printing nature dielectric materials, it 
consisted of butyral resin containing silicon as well as said hot printing nature conductor material, 
the polyethylene terephthalate film which has a back coat layer with a thickness of 0.5 micrometers 
was used as the base material, and the wax layer was formed by 0,5-micrometer thickness as stratum 
disjunctum on this polyethylene terephthalate film. 

[0087] : Next, the following coating was adjusted and the dielectric layer with a thickness of 1 .5 
micrometers was formed on the 65 weight sections aforementioned stratum disjunctum. Barium 
titanate particle (0. 1 micrometers of mean diameters) : 32 weight sections Ethylene-glycidyl 
methacrylate - methyl-acrylate copolymerization resin (52 degrees C of softening temperatures) : 
The 1.5 weight sections Wax (73 degrees C of softening temperatures) : The 1.5 weight sections 
Toluene 

[0088] Furthermore, the following coating is adjusted. Barium titanate particle (0.1 micrometers of 
mean diameters) : Ten weight sections Ethylene-glycidyl methacrylate - Methyl-acrylate 
copolymerization resin (52 degrees C of softening temperatures) : The 3.5 weight sections Wax (73 
degrees C of softening temperatures) : The 1.5 weight sections Toluene : On the 85 weight sections 
aforementioned dielectric layer, the glue line with a thickness of 0.8 micrometers was formed and 
thermal-ink-transfer-printing nature dielectric materials were prepared. 

[0089] Next, the Green dielectric layer with a thickness of 1.8 micrometers containing the barium 
titanate particle of 0. 1 micrometers of mean diameters and butyral resin was formed on the base 
material which consists of polyethylene terephthalate which gave detachability, and the Green 
dielectric sheet was created. This Green dielectric sheet was installed in the hot printing printing 
machine, conductor material and thermal-ink-transfer-printing nature dielectric materials were used 
for the dielectric layer front face, and hot printing printing of the predetermined Green internal 
electrode section and the predetermined Green dielectric section was carried out. 
[0090] Said Green dielectric sheet was further piled up on it, holding this to a hot printing printing 
machine, it was pressurized and stuck by pressure, the base material was removed, and the front face 
of the new Green dielectric layer was formed. In this case, since flattening of the lower layer Green 
internal electrode layer was carried out, climax of the internal electrode section etc. was not 
accepted. 

[0091] Then, said thermal-ink-transfer-printing nature conductor material and thermal-ink-transfer- 
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printing nature dielectric materials were used, hot printing printing of the predetermined Green 
internal electrode section and the predetermined Green dielectric section was carried out, and the 
Green internal electrode layer of a two-layer eye was formed in the front face of the new Green 
dielectric layer. The above laminating process was made to continue and the Green layered product 
whose Green internal electrode number of layers is 50 layers was obtained. 
[0092] Subsequently, this Green layered product was taken out from the hot printing printing 
machine, it consisted of a barium titanate particle of 0.35 micrometers of mean diameters, and 
butyral resin, and the base material with which the Green internal electrode layer printed on the 
Green dielectric layer with a thickness of 300 micrometers at the last of said Green layered product 
is turned and put on the Green dielectric layer of this 300-micrometer thickness, is pressurized and 
compressed, and said Green layered product has it was removed. 

[0093] Furthermore, after having consisted of a barium titanate particle of 0.35 micrometers of mean 
diameters, and butyral resin on it, piling up the Green dielectric layer with a thickness of 300 
micrometers and being pressurized and stuck by pressure, it cut and the Green layered product chip 
was created. After degreasing this Green layered product chip, it calcinated at 1260 degrees C in the 
furnace of a reducing atmosphere, the capacitor chip was created, the edge electrode was attached 
further, and the laminating mold ceramic chip capacitor was constituted. 

[0094] The dimension of this laminating mold ceramic chip capacitor was 1 .6mm in die length of 
3.2mm, and width of face, and when this was cut and the cross section was observed, as for the 
thickness of the dielectric between 2 and an internal electrode, it turned out that 1 .2 micrometers is 
stabilized by the thickness of an internal electrode in 1 .4 micrometers, each class is stabilized by 
effective area 2.4mm, and it is constituted. Moreover, it is a method of ** that 1 .5 micro F is 
obtained as a capacity of a capacitor, and it is satisfactory as capacitance characteristics. 
[0095] However, if the Green internal electrode layer is constituted only from the Green internal 
electrode section even if it manufactures by the equivalent production process, climax of the Green 
internal electrode section from the bottom will appear in the Green dielectric sheet front face which 
carried out the laminating to this upper part, and surface smoothness will be spoiled. For this reason, 
the part it becomes uneven conducting [ of the heat from a thermal head ] is produced, and it 
becomes difficult to perform highly precise printing. For this reason, hot printing printing becomes 
imperfect and it becomes difficult to obtain the Green layered product. 

[0096] (Example 3) In order to create thermal-ink-transfer-printing nature conductor material, it 
consisted of butyral resin containing silicon, the polyethylene terephthalate film which has a back 
coat layer with a thickness of 0.5 micrometers was used as the base material, and the wax layer was 
formed by 0.5-micrometer thickness as stratum disjunctum on this polyethylene terephthalate film. 
[0097] toluene : Next, the coating of the following presentation was adjusted and the conductor layer 
with a thickness of 1 .0 micrometers was formed on the 60 weight sections aforementioned stratum 
disjunctum. nickel particle (mean diameter: 0.1 micrometers) : The 34.3 weight sections Ethylene- 
glycidyl methacrylate - methyl-acrylate copolymerization resin (52 degrees C of softening 
temperatures) : The 3.4 weight sections Wax (73 degrees C of softening temperatures) : The 2.3 
weight sections 

[0098] Furthermore, the coating of the following presentation is adjusted, nickel particle (mean 
particle diameter: 0.05 micrometers) : The 8.6 weight sections Ethylene-glycidyl methacrylate - 
Methyl-acrylate copolymerization resin (52 degrees C of softening temperatures) : Three weight 
sections Wax (73 degrees C of softening temperatures) : The 0.4 weight sections Toluene : On the 88 
weight sections aforementioned conductor layer, the glue line with a thickness of 0.5 micrometers 
was formed and thermal-ink-transfer-printing nature conductor material was prepared. Moreover, in 
order to create thermal-ink-transfer-printing nature dielectric materials, it consisted of butyral resin 
containing silicon as well as said hot printing nature conductor material, the polyethylene 
terephthalate film which has a back coat layer with a thickness of 0.5 micrometers was used as the 
base material, and the wax layer was formed by 0.5-micrometer thickness as stratum disjunctum on 
this polyethylene terephthalate film. 

[0099] : Next, the coating of the following presentation was adjusted and the dielectric layer with a 
thickness of 1 .1 micrometers was formed on the 65 weight sections aforementioned stratum 
disjunctum. Barium titanate particle (0.1 micrometers of mean diameters) : 32 weight sections 
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Ethylene-glycidyl methacrylate - methyl-acrylate copolymerization resin (52 degrees C of softening 
temperatures) : The 1.5 weight sections Wax (73 degrees C of softening temperatures) : The 1.5 
weight sections Toluene 

[0100] Furthermore, the coating of the following presentation is adjusted. Barium titanate particle 
(0.1 micrometers of mean diameters) : Ten weight sections Ethylene-glycidyl methacrylate - Methyl- 
acrylate copolymerization resin (52 degrees C of softening temperatures) : The 3.5 weight sections 
Wax (73 degrees C of softening temperatures) : The 1 .5 weight sections Toluene : On the 85 weight 
sections aforementioned dielectric layer, the glue line with a thickness of 0.5 micrometers was 
formed and the thermal-ink-transfer-printing nature dielectric materials A were prepared. 
[0101] Furthermore, it consisted of butyral resin containing silicon, the polyethylene terephthalate 
film which has a back coat layer with a thickness of 0.5 micrometers was used as the base material, 
and the wax layer was formed by 0.5-micrometer thickness as stratum disjunctum on this 
polyethylene terephthalate film. 

[0102] Next, the coating of the following presentation is adjusted. Barium titanate particle (0.1 
micrometers of mean diameters) : The 37.5 weight sections Butyral resin (58 degrees C of glass 
transition points) : The 3.0 weight sections Toluene : The dielectric layer with a thickness of 1 .5 
micrometers was formed on the 59.5 weight sections aforementioned stratum disjunctum. 
[0103] Furthermore, the coating of the following presentation is adjusted. Barium titanate particle 
(0.1 micrometers of mean diameters) : Ten weight sections Ethylene-glycidyl methacrylate - Methyl- 
acrylate copolymerization resin (52 degrees C of softening temperatures) : The 3.5 weight sections 
Wax (73 degrees C of softening temperatures) : The 1.5 weight sections Toluene : On the 85 weight 
sections aforementioned dielectric layer, the glue line with a thickness of 0.5 micrometers was 
formed and the thermal-ink-transfer-printing nature dielectric materials B were prepared. 
[0104] Next, the Green dielectric layer with a thickness [ containing the barium titanate particle of 
0.1 micrometers of mean diameters and butyral resin ] of 3 micrometers was formed on the base 
material which consists of polyethylene terephthalate which gave detachability, and the Green 
dielectric sheet was created. This Green dielectric sheet was installed in the hot printing printing 
machine, said thermal-ink-transfer-printing nature conductor material and the thermal-ink-transfer- 
printing nature dielectric materials A were used for the dielectric front face, and hot printing printing 
of the predetermined Green internal electrode section and the predetermined Green dielectric section 
was carried out. Although it was admitted that flattening of the formed internal electrode layer was 
carried out, calender processing was performed holding the location in a hot printing printing 
machine, in order to accustom the weld flash in each boundary. Furthermore, on it, the thermal-ink- 
transfer-printing nature dielectric materials B were used, and the Green dielectric layer was formed 
by hot printing printing. Since said Green internal electrode layer was carrying out flattening, climax 
was not accepted in the Green dielectric layer front face which consists of said thermal-ink-transfer- 
printing nature dielectric materials B. 

[0105] Hot printing printing of the Green internal electrode layer and the Green dielectric layer was 
carried out by turns similarly succeedingly, and the Green layered product whose internal electrode 
number of layers is 50 layers was obtained. 

[0106] Subsequently, the base material which takes out this Green layered product from a hot 
printing printing machine, consists of a barium titanate particle of 0.35 micrometers of mean 
diameters and butyral resin, turns and puts the internal electrode layer printed at the end on the Green 
dielectric layer with a thickness of 300 micrometers on the Green dielectric layer of this 300- 
micrometer thickness, pressurizes and sticks it by pressure, and said Green layered product has was 
removed. 

[0107] Furthermore, after having consisted of a barium titanate particle of 0.35 micrometers of mean 
diameters, and butyral resin on it, piling up the Green dielectric layer with a thickness of 300 
micrometers and being pressurized and stuck by pressure, it cut and the Green layered product chip 
was created. After degreasing this Green layered product chip, it calcinated at 1260 degrees C in the 
furnace of a reducing atmosphere, the capacitor chip was created, the edge electrode was attached 
further, and the laminating mold ceramic chip capacitor was constituted. 

[0108] when the dimension of this laminating mold ceramic chip capacitor comes out die length of 
3.2mm, and width of face of 1 .6mm, and there is, this was cut and the cross section was observed, as 
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for the thickness of the dielectric between 2 and an internal electrode, it turned out that 1 .0 
micrometers is stabilized by the thickness of an internal electrode in 1.0 micrometers, each class is 
stabilized by effective area 2.4mm, and it is constituted. Moreover, it turned out that 2 micro F is 
obtained as a capacity of a capacitor, and it is satisfactory as capacitance characteristics. 
[0109] However, even if it manufactures by the equivalent production process, the Green internal 
electrode layer is constituted only from the Green internal electrode section, if hot printing printing 
of the Green dielectric layer is carried out on this, without performing calender processing, climax of 
the Green internal electrode section from the bottom will appear in the Green dielectric front face, 
and surface smoothness will be spoiled. Therefore, the part it becomes uneven conducting [ of the 
heat from a thermal head ] is produced, and it becomes difficult to perform highly precise printing. 
Therefore, hot printing printing becomes imperfect and it becomes difficult to obtain the laminating 
structure. 
[0110] 

[Effect of the Invention] It is small and this invention enabled it to offer reliable laminating ceramic 
components. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the structure of a thermal-ink-transfer-printing nature 
•ingredient 

[Drawing 2] The explanatory view showing the structure of the layered product concerning this 
invention 

[ Drawing 3] The sectional view of the laminating ceramic chip capacitor which has the structure 
concerning this invention 

[Drawing 4] The explanatory view showing the structure of the conventional layered product 
[Drawing 5] The sectional view of the conventional laminating ceramic chip capacitor 
[Description of Notations] 

1 Base Material 

2 Stratum Disjunctum 

3 Conductor Layer or Dielectric Layer 

4 Glue Line 

21 Green Dielectric Layer 

22 Green Internal Electrode Section 

23 Green Dielectric Section 

24 Cutting Plane Line 

25 External Electrode 
65 Space Section 



[Translation done.] 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 




[Drawing 2] 
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[Drawing 4] 
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